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PROCEDURE AND APPARATUS FOR COLLECTION OF FREE METHANE GAS 

FROM THE SEA BOTTOM 



The present invention is referring to a procedure and apparatus for collection of free 
methane gas from the sea bottom destined to catch and liquefy the released methane gas 
from metastabile of methane hydrate situated on the seas and oceans bottom. 
Following the increased interest of world's wide regarding the research efforts on getting 
the methane gas, a multitude of hydrate formation zones were discovered on the seas and 
oceans bottom bed, from which was found a multitude of metastabile zone of methane 
hydrate without lithologocal cover. If only a small fraction of this free methane gas from 
the seas and oceans bottom would be collected, it could constitute a significant energy 
resource as a fuel. 

It is not known a procedure for collection of methane gas released from zones of 
metastabile gas hydrate deposits from the sea bottom. It is not known an apparatus 
destined to free methane gas collection released from deposits of hydrate gas from the sea 
bottom. 

The matter that is resolved by the invention is the realization of a procedure and an 
apparatus, which will allow the free methane gas collection from the bottom of the sea. 
The procedure for collection of free methane gas from the bottom of the sea, according to 
the invention, eliminate the above mentioned disadvantages, because it is constituted 
from a first operation in which the collection of free methane gas from the bottom of the 
sea takes place and it is directed upwards, to a running section of methane gas, together 
with the sea's water and forming a mixture of methane g as-sea w ater. The shifting of 
mixture is done under a form of a current tube up to a room in which is taking place the 
separation phase, in which the mixture overflows at a level inferior to the sea's level, 
where the pressure is smaller than the one of the sea's bottom, and where is taking place a 
distribution/gravitational dispersion of it on a big surface on which the running is done at 
a more reduced pressure, which allows the separation of methane gas from water. The 
humid methane gas is collected at the room's superior part and the sea water is running 
freely towards an inferior level, from where, in the following operation, is absorbed and 
evacuated back in the sea for insuring the required level difference for the mixture's 
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raising. In the following operation, the humid methane gas, captured at the superior 
room's part, is absorbed towards an other room where is cooled to reduce the 
condensation of the last fraction of sea's water, operation after which are obtained sea 
water in liquid state which is collected and then evacuated and dry methane gas. In the 
following operation is proceeding to the methane cooling at required temperature for its 
passing from gaseous state into liquid state. The procedure, in an other version of 
realization, comprises a first operation in which the humid methane gas, brought to the 
sea's surface is cooled in a room by bringing it in contact with cooled methane gas and 
by mixing it with this. Due to the diminished temperature it is taking place the 
condensation of the last fraction of the sea's water vapors and is getting the dry methane 
gas. 

This operation is followed by the compression, in a first stage, up to a certain pressure 
and temperature, after which, to an other operation is cooled at sea water temperature. 
Follows a second compression stage, followed by a new cooling at sea temperature and 
by that the third stage of compression, in a last operation the methane g as d ischarged 
after this last compression being sent to a room where, after lamination followed by an 
adiabatic expansion, is passing from a gaseous phase to a liquid phase. 
In parallel with the above operation, an other phase occurs, in which a part of compressed 
methane gas in first stage is taken to produce the absorption of liquid methane obtained 
according with the last operation. Following to this absorption, the compressed hot 
methane gas from the first compression stage is mixed with the liquid methane and* is 
discharged into a room in which is taking place a first cooling of methane gas arrived 
following the operation of its water separation. The apparatus for collection of free 
methane gas from the sea bottom, according to the invention, is made from some guiding 
arms, set-up in crosswise position, on which are sitting an intermediary platform, 
destined to support some electrical reversible trolleys, used for radial and vertical 
direction displacement of a flexible or telescopic conduit and of some collectors for 
mixture, some double reversible trolleys with the help of which some water separators 
and a flexible conduit can be vertically and radial driven, and the flexible conduit is 
supported on its horizontal portion by some floating caissons, as well and of some double 
reversible electrical trolleys used to change the position of some lateral anchors. 
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An inferior platform, together with the intermediary platform, is destined to support the 
components of some technological lines, and a superior platform serves to alight or take 
off for the helicopter. Some sloping portion of guiding arms serve to support the three 
specified platforms and its superior ends are rigidly connected and keep up a hoist to 
stretch out a central anchor. Under each guiding arm is seating a water separator 
connected at its inferior part through a telescopic conduit with the collector of mixture, 
and on intermediary and inferior platform are located corresponding to the water 
separators and connected to them through the flexible conduits, the mentioned 
technological lines. The guiding arms are provided with some horizontal portions 
supported by some floating caissons, at the ends of each arm being located some helix, so 
that at their putting in operation to do a couple which to rotate the entire ensemble around 
the vertical axis, materialized by the central anchor's rope. Rigidiness of the showed 
guiding arms is done with the help of some ropes stretched between the exterior ends of 
its horizontal portions. The inferior and medium platforms have an octagonal form and 
are provided with an opening. Each of the water separators are provided with a 
parallelepiped corps closed at the superior part with a cover and sitting on a submarine 
platform sustained by some floating caissons. Inside is placed an horizontal plate which 
defines an inferior and superior room, on plate being mounted an overflow sleeve, 
connected at its down end to a telescopic conduit and some guiding tubs through which 
vertical is running the ropes through which is achieving the supporting of telescopic 
conduit and the mixture collector. 

At the superior part of parallelepiped corps are sitting some screens for separation and on 
the same submarine platform are also sitting some pumps for evacuation. The hanging up 
of water separator is realized through some ropes, time in which the seating of mixture 
collector close to the sea bottom is done through some legs. Each of technological lines is 
provided with an extractor of humidity from methane, connected to the bottom with a 
conduit through which the condensate is eliminated and upper part, through other 
conduit, the dry methane gas is passing towards a methane gas liquifier, from which is 
running in the liquid state through a conduit in a storage tank. A compressor for nitrogen 
drive the nitrogen in gas state through a valve of lamination towards a tank of liquid 
nitrogen from where, the becoming liquid nitrogen is running towards some serpentines 
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of methane liquidifier and respective water extractor. The turbo compressor is driven by a 
turbine with gases, which is driving and an electrical generator also. The reversible 
electrical trolleys are provided with some ropes supported and guided with the help of 
some guiding rolls and of one block of rolls. The apparatus, in an other version of 
realization, is provided with an other technological line equipped with an other extractor 
of humidity, connected through a conduit to the water separator, which is placed on an 
inferior platform and connected through other conduit to some turbocompressor in steps. 
They are situated on the same axis of a turbine with gases, which is coupled with an air 
compressor, and with an electrical generator, between turbocompressors being inserted 
some coolers. The turbocompressor is connected through a conduit with a tank of liquid 
methane provided with a valve for lamination, between the water extractor and the liquid 
methane tank being placed an ejector in which the aspiration is realized through a conduit 
through which the methane gas is brought from turbocompressor. 
By using the invention, the following advantages are acquired: 

- The use of a big source of combustible which will reduce the effect of the energy 
needs. 

- The diminution of the atmosphere pollution. 

In the following is presented an example of invention's realization in connection with 
figures from 1 to 10, which represent: 

- Fig. 1, general lateral view of apparatus for collection of free methane gas from the 
bottom of the sea, according to the invention; 

- Fig. 2, the kinematics sketch for driving anchors collectors and of methane gas 
separators, afferent to each guiding arms, according with the invention; 

- Fig. 3, the technological line of methane gas liquefaction, in first version of 
realization, afferent to each guiding arm, according to the invention; 

- Fig. 4, lateral view of apparatus, according to the invention, making evident the 
connection between the collector and separator of methane gas and technological line 
afferent to a guiding arm; 

- Fig. 5, section with a plane I-I from Fig. 4; 

- Fig. 6, section with a plane II-II from Fig. 4; 
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- Fig. 7, section with a vertical plane through the collector and through the methane gas 
separator; 

- Fig. 8, section with a horizontal plane III-III from Fig. 7; 

- Fig. 9, section with a vertical plane IV-IV from Fig. 8; 

- Fig. 10, the technological line of methane gas liquefaction, in other version_of 
realization, afferent to each guiding arm, according to the invention. 

The procedure for collection of free methane gas from the sea bottom, in a first version of 
realization, according to the invention, starts with a first operation in which is taking 
place the collection of saturated mixture formed from sea water and methane gas and of 
free methane gas emanated from metastabile deposits from the sea bottom, from a big 
surface and of them upwards direction to a narrow running section towards sea's surface. 
The water-methane gas mixture, which is rising continuously from the sea bottom based 
on the vessels communication principle, is over flown, in the next phase in a room, at an 
inferior level of the sea's level, where the pressure is smaller than that from the sea 
bottom and where is taking place a gravitational distribution/spreading of it on a big 
surface on which the running is done on a thin stratum. In these conditions, the separation 
of methane gas and water is done, the humid methane gas is collected at the superior part 
of room and the sea water is running freely towards an inferior level from where, in the 
next operation, is sucked and evacuated back into the sea. 

The humid methane gas is then cooled, in an other room, by being in contact with a 
continuous cooled surface, for the condensation of the last fraction of the sea water 
vapors to be done, operation after which is obtaining the dry methane gas and sea water 
in liquid state, water which is collected and then evacuated. 

In the next operation the cooling of methane gas is continued, until the required 
temperature for its passing into the liquid state is achieved, followed by its collection and 
storage. 

The procedure for free methane gas collection from the sea bottom in other version of 
realization, according to the invention, is showing the modality of liquefaction of 
methane gas by compression and lamination, followed by an adiabatic expansion. In this 
way, the humid methane gas brought to the sea surface is cooled in a room by bringing it 
in contact with a jet of cooled methane gas and by mixing this cooled gas inside of the 
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mentioned room. Because of temperature reduction is taking place the condensation of 
last fraction of sea water vapors, operation after which is obtained dry methane gas and 
sea water, water which after collection is evacuated. 

The dry methane gas is sucked and compressed in a first step, up to a certain pressure and 

temperature, after which, in an other operation, is brought under the sea level where in 

contact with a surface at sea temperature is taking place its cooling. 

These two successive operations of compression and cooling of methane gas are repeated 

also in the second step of compression. The methane gas so compressed at this second 

step is cooled too at the sea temperature and then is compressed again in that of the third 

step. 

In a last operation, the methane gas discharged after the third compression is sent to a 
room where, after a lamination followed by an adiabatic expansion, is passing from 
gaseous phase into liquid phase. 

In parallel with the above described operation of procedure, according to the invention, in 
this second version of realization, is taking place an other phase, in which a part of 
compressed methane gas from first step is taken to produce the suction of liquid methane 
gas obtained according to the last operation. The sucked liquid methane is discharged into 
the mixture with gaseous methane from the first step of compression towards a room in 
which, as was shown before, is taking place the first cooling of methane gas coming from 
water separator. 

The apparatus for collection of free methane gas from the sea bottom, in a first version of 
realization, according to the invention is made from some guiding arms A positioned 
crosswise and provided with a horizontal portion 1 maintained at sea surface level with 
the help of some floating caissons 2 and which is cotinuing in the central zone with a 
slopping portion 3. The floating caissons 2 should be able to take over the statics and 
dynamics loads caused by the waves and winds so that the apparatus, according to the 
invention, to be maintained at sea surface level. 

The slopping 3 portions are rigidified between them at the superior portion and holding a 
hoist 4 for stretching a central anchor 5, a superior platform 6 destined to alight and take 
off of helicopters, an intermediary platform B and an inferior platform C which sustain 
the power actuated elements and other various equipment. 
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The guiding arms A can be made from steel pipes, assembled in lattices, and the 
platforms 6, B and C are provided with steel grills and with balustrades for service 
personnel's protection. The platforms 6, B and C have to be rigidified towards the sloped 
portions 3 with the help of some beams, pillars, bars and diagonals, but these construction 
details do not make the object of this invention, being themselves known. 
In the same time, the platforms B and C which have an octagonal shape and each are 
provided with an opening a and respectively b, will be placed at a sufficient height so 
that the sea's waves action to not impeded the worker's activity and the function of the 
equipment situated the platforms. 

Because this entire apparatus, according to the invention, not to be displaced by the sea's 
currents of waves and winds, it is provided, besides the central anchor 5 with some lateral 
anchor 7, one for each arm A, connected by ropes. 

The apparatus, according to the invention, can be rotated on an horizontal plane, around 
of central anchor 5, with the help of some propellers 8 and 9, driven by some not shown 
electromotrs, propellers placed diametrical opposite to the exterior ends of two arms A p: 
with the purpose of producing a couple of rotations of the entire ensemble. 
The braking of this rotation movement can be done with the help of some other propellers k 
10 and 11 placed at the exterior ends of the other two arms A, diametrically opposed, 
allowing in this way to choose the desired position of the ensemble. It is obviously 
understood that, during the rotation operation of apparatus, according to the invention, 
the lateral anchors 7 should be raised. 

To obtain a good stiffness of the guiding arms A, the exterior ends are connected between 
them with some ropes 12. 

On the intermediary platform B are placed some groups of electrical reversible trolleys D, 
E, F and G, placed over each of guiding arms A and destined for driving the suspended 
components of respective arm A. On platform B is also placed a part of the necessary 
equipment of a technological line H. 

The first two trolleys D and E are provided with a rope 13 and respectively 14, which are 
running on some guiding rolls 15 and 16 and respectively 17 and 18 as well and on a roll 
19 and respectively 20, placed on a rolls block J, the ropes 1 3 and 1 4 upholding and 
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permitting the vertical position modification of a collector K of mixture and of a conduit 
21. 

The third electrical reversible and double trolley F id driving a rope 22 which is passing 

over some guiding rolls 23, 24 and connected with frame 25 p laced o n b lock J , from 

where an other rope 26 is rolling on a guiding roll 27, then on a guiding roll 28 placed on 

block J and on some guiding rolls 29 and 30, rope 26 which allows the radial 

displacement along the arms A, of block of rolls J of a water separator L. 

The trolleys G also double, is driving a rope 31 which is rolling on some rolls 32 and 33, 

on a roll 34 placed on block J and then on a guiding roll 35 being connected at the 

inferior end of lateral anchor 7 and permitting its vertical movement. 

An other rope 36 of the same trolley G is rolling on some guiding rolls 37 and 38 with 

the scope of radial displacement and anchoring to the bottom of the sea the lateral anchor 

7. 

The water separators L are placed under each of guiding arms A, being partially 
submersed in the seawater. 

Each of the water separators L are provided with a parallelipipedic body 39 closed tight 
and provided at its superior part with a cover 40, like a pyramid. The body 39 includes a 
superior room c in which are provided some horizontal strainers 41 and 42 of different 
sizes which are placed at certain distance one to the other, with the purpose of 
contributing to the partial separation of the methane gas of water vapors. 
In the center of the body 39 is placed an overflow sleeve 43 united with a horizontal plate 
44 so that the superior end of sleeve 43 to be situated under the seawater surface level 
and in the same time, over the plate 44. The bottom of the body 39 is placed on a 
platform 45; platform, which is sitting on some floating caissons 46 and together with 
plate 44, forms an inferior room d. 

The sea water-methane gas mixture, which is running from sleeve 43 and is spreading on 
plate 44 surface, liberates the gas and the water is running through the two ends of plate 
44 entering in the inferior room d. Some pumps 47 placed close to the body 39 on the 
same platform 45 suck the water from room d and discharge it in the sea. 
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The superior corners of paralelipipedic body 39 are connected with the help of rope 48 by 
the rolls block J, connection that allows the water separator L to move on a radial 
direction. 

The overflow sleeve 43 is connected at its inferior ends with conduit 21, which can be 
flexible or telescopic and of which the inferior end was connected to the collector K. This 
one has the form of a pyramid and is provided at its base perimeter with some sitting legs 
49 of a c ertain w eight. A fter t he collector K positioning o ver a m etastabile z one e o f 
hydrate methane, by penetration its legs 49 in the stratum of the sea bottom, its anchorage 
in a chosen position should be achieved. 

The water separators L are connected to some aerial flexible conduits 50 of which 
horizontal portions found under the arms A are sitting on some floating caissons 51. 
The ropes, 13 and 14, which are upholding the collector K, and conduit 21, are crossing 
the body 39 of separator L through some guiding tubes 52. 

At its superior part, aerial, each flexible conduit 50 is connected through a fixed conduit 
53 and a valve 54 with some humidity extractor M like a heat exchanger, located on an 
intermediary platform B. The extractor M is provided with a cooling serpentine 55, 
connected through valves 56 and 5 7 with technological line H, with a valve 58 at its 
superior part and with a discharge valve 59 at its lower part. From the valve 58 through 
conduit 60 and a valve 61 the extractor M is connected with a liquefactor of methane gas 
N equipped with an other cooling serpentine 62, provided at its ends with some valves 63 
and 64 for entering and respectively exit. 

The humidity extractor M and the gas liquefactor N are located on the intermediary 
platform B. 

At the lower part of the liquefactor N are sitting a discharge valve 65 which, through a 
conduit 6 6 a nd a v alve 67m akes t he c onnection t o a s torage t ank O p ro vided w ith a 
discharge valve 68, and sitting on an inferior platform C. 

The serpentine 55 of the extractor M is connected through a return conduit 69 to a 
compressor for nitrogen 70 driven by a gas turbine 71. The closing of this line through 
which the nitrogen is running is done through a discharge conduit 72 which makes the 
connection to a tank of liquid nitrogen P provided at its superior part with a valve 73 and 
a lamination valve f for adiabatic nitrogen expansion, and at the lower part with an other 
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valve 74 from which through conduit 75 and entrance valve 63 is done the connection 
with gas liquefactor N. 

The exit valve 64 of the cooling serpentine 62 of liquefactor N can be connected, either 
with the entrance valve 56 of serpentine 55 of extractor M through a conduit 76, or with a 
return conduit 69 through a conduit 77 and a valve 78. 

An other connection, done with the scope of apparatus air purging, according to the 
invention, is that through which the conduit 60 between the valves 58 and 61 of extractor 
M and respectively liquefactor N was c onnected w ith the discharge conduit 72 which 
connects the compressor 70 with entrance valve 73 and the lamination valve f of liquid 
nitrogen tank P, connection made through a conduit 79 and a purge valve 80. 
An other conduit 81 and a valve 82 make the connection from the superior part of liquid 
nitrogen tank P and the return conduit 69, on which is provided a connection 83 for 
filling with nitrogen gas. 

The required electric energy for supplying the electromotors and other electrical 
subensembles of apparatus, according to the i nvention, i s furnished b y s ome e lectrical 
generators 84 placed on each of the guiding arms A and driven by gas turbine 71 . 
The apparatus for collection of free methane gas from the sea bottom, in an other 
realization version, according to the invention, has as scope the liquefaction of methane 
gas by compression, goal achieved with the help of a technological line Q. The coming 
methane gas from water separator L through conduit 53 enters through valve 54 in a 
humidity extractor R placed on platform C. 

The dry methane gas is sucked through a valve 85, a conduit 86 and then through a valve 
87 of a turbocompressor S, placed on the guiding arm A, from where, after a first 
compression, is sent through a valve 88 and conduit 89 to run through a cooler g placed 
in t he s ea w ater a t a 1 evel c lose t o i ts s urface. From t he c ooler g , the methane gas is 
sucked through conduit 90 and through a valve 91 by turbocompressor T situated on the 
same axis with turbocompressor S. In the compressor T takes place the second step of 
methane gas compression and from where is discharged through a valve 92 and a conduit 
93 towards an other cooler h, situated in the same conditions like the cooler g under the 
sea's surface level. 
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After the second cooling operation the methane gas is sucked through a conduit 94 and 
through valve 95 by the compressor U which does the third step of compression before 
the liquefaction. From here, the methane gas passes through valve 96 a conduit 97 a valve 
98, after which is laminate through a valve j and then is adiabatic expanded passing in the 
liquid state in a tank V, where is being accumulated. From the tank V the liquid methane 
can be delivered to the custumers through conduit 99 and valve 100. 
The turbocompressor S, T and U are driven by a gas turbine W coupled with an air 
compressor Z and with an electrical generator 84, all these equipment being placed on the 
guiding arm A at the intersection between the horizontal portion 1 and the sloping portion 
3. 

The cooling and condensation of water vapors from the humidity extractor R is done by 
sucking through a valve 101 and conduit 102 with the help of an ejector m the liquid 
methane from the tank V and then introducing it through a conduit 102 in the humidity 
extractor R in a gaseous state and at a suitable temperature for cooling and condensing 
the water vapors arrived with the gaseous methane through conduit 53 and valve 54. The 
condensate evacuation is done through a conduit 104 and valve 105. 
The transformation of methane from liquid state in a gaseous state takes place in: the 
ejector m with the help of hot methane gas arrived through valve 106, a conduit 107 and 
through an other valve 108 from the turbocompressor S. 

The use of technological line Q for the methane liquefaction requires an additional 
attention and safety protection in order to eliminate the possible methane explosion. ~* 
Like in the case of other apparatus components, according to the invention, on each from 
guiding arms A and on platforms B and C is installed a technological line Q. 
The apparatus, according to the invention, can be brought at the prospective place, where 
the methane collection will take place, by towing or propelling, or unensembled and then 
ensembled above the metastabile hydrate gas deposit of which extraction follows. 
After its positioning at the desired coordinate by putting it in operation two by two and as 
much as it is necessary the propellers 8, 9, 10 and 11, it is proceeding to the ensemble 
alighting, letting first the central anchor 5 with the help of hoist 4 and then on row as two 
from lateral anchors 7 placed diametrically opposite, with the help of ropes 31 and 36 and 
the electrical reversible and double trolleys F and G. 
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The apparatus, according to the invention, once it is positioned, the trolleys D and E are 
put in operation, choosing first the position on a radial direction of water separators L the 
mixing collectors K and respectively a flexible conduit 50, maneuver followed by 
launching the collectors K and conduit 21 until near of the sea bottom, following a good 
set of legs 49 for giving stability to the collectors K. 

The pumps 47 are put in operation to suck the water from the inferior room d of water 
separator M, water which is accumulated here after the mixture of sea water-methane gas 
overflows from sleeve 43 and for its continuos evacuation into the sea. In this way it is 
ensured and controlled a water level, inferior of the upper end of mentioned sleeve 43. 
This fact allows, in the first place, the ascendant flow of sea water-methane gas mixture, 
which is coming from metastabile zone e through collector K and conduit 21. This level 
difference facilitates also the water distribution on the entire surface of the horizontal 
plate 44 for taking place the gravitational separation, due to the difference of the density 
of methane gas and seawater. 

The humid methane gas collected at the superior part of room c is sucked by conduit 53, 
enter into the humidity extractor M, where, due to the serpentine 55 cooled with nitrogen, 
is taking place the water vapors condensation on this surface and then the water 
collection and its evacuation through a connection 86 and a valve 59. The dry methane 
gas goes out from the extractor M through valve 58 and conduit 60, penetrates through 
valve 61 and enters into the methane liquefactor N, in which is produced its cryogenic 
liquefaction, due to the contact with the cooling serpentine 62 through which is running 
nitrogen. 

The liquid methane accumulated at the inferior part of liquefactor N is running through 
valve 65 and 67, conduit 66 entering into the storage tank O, from where its evacuation is 
done through connection 87 and valve 68. 

The required nitrogen to the liquefactor N and the extractor M is introduced in apparatus, 
according to the invention, in gaseous state through connection 83, the return conduit 69 
towards the compressor 70, from where is discharged through conduit 72, valve 73 and 
lamination valve f, where takes place the adiabatic expansion and then in the liquid 
nitrogen tank P. From here, the liquid nitrogen is running through the exit valve 74, 
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conduit 75, entrance valve 63 the cooling serpentine 62 of the liquefactor N and getting 
warm, gets out in cooled gas state, through valve 64 . 

The nitrogen gas is running further through conduit 76, is crossing entrance valve 56 and 
enters in cooling serpentine 55 of the extractor M, where is being done the water vapors 
condensation from methane gas and penetrates through exit valve 57 in the return conduit 
69 of compressor 70. 

The largest portion of nitrogen gaseous state accumulated at the superior part of the tank 
P is sucked through conduit 81, valve 82 and through conduit 69 towards the compressor 
70, from where is sent after that, under pressure, through conduit 72, valve 73 and 
lamination valve f to the tank P. 

To eliminate the eventual mixing of methane gas with the air and thereof to avoid the 
peril of major explosion of apparatus, according to the invention, before of any putting in 
operation it is required the cleaning/purging of air of the line which follows to be 
traversed by the methane gas through separator L, conduit 50 and 53, the extractor M the 
conduit 60 and 79, the liquefactor N, the conduit 66, the tank O and the conduit 87. In 
order to realize this operation, first the valves 54 and 73 have to be closed. Will be then 
connected the connection 83 to the nitrogen gas tank and then, by putting in operation4he 
compressor 70 it will be filled up the above described line, through the conduit 72, the 
conduit 79 until the presence of nitrogen it will be detected at the exit from valves 68 and 
59 and then immediately proceeding to the closing of these, to ensure the tightness of the 
apparatus, according to the invention. 

The procedure and the apparatus for the collection of free methane gas from the sea 
bottom presented with the above description is an example of realization of the 
invention's principle. Other method of continuos extraction capable to collect and to 
liquidity the free methane gas from the sea or ocean bottom can be known and presented 
of those with abilities in the field of continuos extraction. Those other presentations of 
continuos extraction, because they use the principles of the present invention, have the 
tendency to fall in the frame of appended claims. Also, those with competence in the field 
can realize from the above description of the present invention the improvements, 
changing and modification. These changes and modifications will be perceived then as 
being comprised in the area of the protection of the following claims. 
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Claims 



1. Procedure for the collection of free methane gas from the sea bottom, characterized 
by means of that, in a first operation takes place the free methane collection from the 
sea bottom and it is directed up wards, to a running section of methane gas together 
with sea water and forms a mixture of methane gas and sea water. The displacement 
of mixture is being done under the form of a current tube until a room in which takes 
place the separation phase, in which the mixture overflows, at an inferior sea level, 
where the pressure is smaller then that from the sea bottom and where takes place a 
distribution/gravitational spreading of it on a big surface, on which the running is 
done a t a 1 ower p ressure, top ermit t he s eparation o f m ethane gas from water, the 
humid methane gas being collected at the superior part of the room, and the sea water 
freely running to an inferior level from where, in the following operation, is sucked 
and evacuated back in the sea to ensure the required level of difference for mixture's 
rising, and in the following operation the humid methane gas, captured at the superior 
part of the room, being sucked to an other room, where it is cooled to produce the 
condensation of last sea water fraction, operation after which is obtained sea water in 
liquid state, which is collected and then is evacuated and dry methane gas, in the 
following operation, proceeds to the cooling of this gas at a required temperature for 
it to pass in the liquid state. 

2. Procedure for the collection of free methane gas from the sea bottom, in an other 
version of realization, characterized by means of that, in a first operation, the humid 
methane gas brought to the sea surface, is cooled in a room by bringing it in contact 
with cool methane gas and by mixing it with that, due to the temperature lowering 
takes place the condensation of the last fraction of sea water vapors and obtaining of 
the dry methane gas, the operation followed by its compression in a first step, up to a 
certain pressure and temperature, after which, in an other operation, is cooled at the 
seawater temperature, after which takes place a second step of compression followed 
by a new cooling at the sea water temperature and of the third step of compression, an 
a last operation the methane gas is discharged followed by this last compression and 
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sent towards a room where, after the lamination followed by an adiabatic expansion 
passes from the gaseous phase into the liquid phase. In parallel with the above 
operation takes place an other process in which part from compressed methane gas in 
first step is taken for producing the suction of liquid methane obtained, according to 
the last operation, sucktion after which the compressed and warm methane gas from 
the first step of compression is mixed with the liquid methane and is discharged into a 
room in which takes place a first cooling of methane gas arrived as a result of its 
water separation operation. 
3. Installation for free methane gas collection from the sea bottom, characterized by 
means of that, in a first realization operation, is constituted from some guiding arms 
A in a crosswise position, on which are sitting an intermediary platform B, destined to 
support some electrical reversible trolleys D and E used for displacement on vertical 
and radial direction of a flexible or telescopic conduit 21 and of some collectors K of 
some electrical reversible and double trolleys F with the help of which some 
separators L and a flexible conduit 50 can be driven on a radial direction, and 
conduit 50 can be driven on radial direction, and conduit 50 is kept in its horizontal 
position by some floating caissons 51 as well and of some electrical reversible and 
double trolleys G used to modify the position of some lateral anchors 7 and an 
inferior platform C destined for supporting together with platform B of 
components of a technological line H or Q and a superior platform 6 for alight or 
take-off of helicopter, some sloping portion of arms A serving for installing 
mentioned platforms B, C and 6 and the superior ends of them being rigidly 
assembled and supporting a hoist 4 for stiffing of a central anchor 5 . 

4. Apparatus for free methane gas collection from the sea bottom, according to the claim 
2, characterized by means of that, under of arm A is placed a separator L connected at 
its inferior part through a conduit 21 to the collector K and on platform B and C are 
placed accordingly the separators L and connected with them by intermediary of 
flexible conduit 50 the mentioned technological lines H or Q. 

5. Apparatus for collection of free methane gas from the sea bottom, according to the 
claim 2 characterized by means of that, the guiding arms A are provided with some 
horizontal portions 1 supported by some floating casings 2, at the exterior ends of 
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each from arms A being located some propellers 8, 9, 10 and 11 so that at theirs 
putting in operation to produce a couple which to rotate the apparatus, according to 
the i nvention, around a v ertical axis, m aterialized b y rope o f central anchor 5 , the 
stiffness of mentioned arms A being done with the help of some ropes 12 stretched 
between the exterior ends of horizontal portion 1 . 

6. Apparatus for collection of free methane gas from the sea bottom, according to the 
claim 2, characterized by means of that the platform B and C have an octagonal form 
are provided with some openings a and respectively b. 

7. Apparatus for collection of free methane gas from the sea bottom, according to the 
claim 2, characterized by means of that, each f rom w ater se parators L is provided 
with a parallelepiped body 39 closed at its superior part with a cover 40 and sitting on 
a platform 45 supported by some floating cassias 46, in interior being positioned an 
horizontal plate 44 which delimits some rooms c and d and on which are installed a 
sleeve for overflow 43 connected at its inferior end with conduit 21 and some guiding 
tubes 52 through which vertically is running the ropes 22 and 26 through which are 
supported conduit 21 and a collector K , and at superior part of body 39 being 
installed some screens 41 and 42 , on the same platform 45 being positioned and 
some pumps 47 , and the connection of separator L is done by some ropes 48 . The 

positioning of collector K close to the sea bottom is done with some legs 49. i 

8. Apparatus for collection of free methane gas from the sea bottom, according to the * 
claim 2, characterized by means of that, each form the technological lines is provided 

with an humidity extractor M connected at its base with conduit 50 and from which is 
eliminated the condense from the methane gas, and at superior part by the conduit 60 
the dry methane gas passes towards a methane gas liquidifier N from which is 
running, in the liquid state, through conduit 66 in a storage tank O, a nitrogen- 
compressor 70 discharging the nitrogen gas through the expanded valve f towards a 
liquid nitrogen tank P from where the nitrogen is running towards some serpentines 
62 and 55 of liquefactor N and respectively extractor M t urbocompressor 7 0 
being driven by a gas turbine 71 which is driving also an electric generator 84 . 

9. Apparatus for collection of free methane gas from the sea bottom, according to the 
claim 2, characterized by means of that, the electrical reversible trolleys D, E, F and 
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G are provided with some ropes 13, 14, 22, 26, 31 and 36 supported and guided with 
the help of some rolls 15, 16, 17, 18, 19, 20, 23, 24, 25, 27, 28, 29, 30, 32, 33, 34 and 
35 and of a block of rolls J. 
10. Apparatus for collection of free methane gas from the sea bottom, characterized by 
means of that, in an other version of realization, is provided with a technological line 
Q equipped with an extractor of humidity R connected through conduit 53 to the 
separator L situated on platform C and connected through a conduit 86 at some 
turbocompressor S, T and U installed on the same axis of a gas turbine W which is 
coupled with an air compressor Z and with an electrical generator 84, between 
turbocompressor S, T and U being inserted some coolers g and h , the 
turbocompressor U being connected through a conduit 97 with a methane liquid 
tank V provided with a laminate valve j , between the extractor R and the tank V 
being placed an ejector m in which the suction is realized through a conduit 107 ^ 
trough which is brought the methane gas from compressor S . 
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Abstract 



The present invention is referring to a procedure and an apparatus for collection of free 
methane gas from the sea bottom, destined to collect and liquefy the methane gas 
liberated from metastabile deposits of hydrate methane situated on the seas or oceans 
bottom. 

The procedure, in a first version of realization, according to the invention, includes the 
collection of free methane gas from the sea bottom in a mixture with the sea water and 
directing this mixture up wards to the surface, where is taking place a gravitational 
distribution of it on a big surface, for permitting the methane gas to separate from water. 
The humid captured methane gas is cooled to produce the condensation of the last 
seawater fraction after, which is done its cooling to the required temperature for passing 
from the gaseous state into the liquid state. 

The apparatus, in its first version of realization, according to the invention, is made from 
some guiding arms A on which is sitting an intermediary platform B, destined to support 
some electrical reversible trolleys D and E, used for the displacement on radial and 
vertically direction of some telescopic conduit 21 and of some collectors K, of some 
electrical reversible and double trolleys F for driving some separators L and of a flexible 
conduit 50 on radial direction, as well and of some electrical reversible and double 
trolleys G used for some lateral anchors 7 maneuver. On the vertical axis of apparatus 
is found a central anchor 5 stiffed by a hoist 4. The ends of arms A are provided with 
some propellers 8, 9, 10 and 11 for ensemble's rotation. On platform B and C are 
positioned a humidity extractor M from which the condense is eliminated, a gas methane 
liquefactor N and this is connected with a storage tank O. A nitrogen compressor 70 
discharged the arrived nitrogen through laminate valve f towards a tank of liquid nitrogen 
P 

Will be published Fig. 4. 
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PROCEDEU §1 INSTALATIE PENTRU COLECTAREA GAZULUI METAN LIBER 



DE PE FUNDUL MARII 



Inventia de fata se refera la un procedeu §i la o instalatie pentru colectarea gazului 
metan liber de pe fundul marii, destinate captarii §i lichefierii gazului metan eliberat din 
depozitele semistabile de hidrat metan situate pe fundul marilor §i oceanelor. 

Urmare cre§terii interesului intregii lumiin ce prive§te eforturile degercetare pentru 
obtinerea gazului metan o multime de zone cu formatii de hidrati au iFost descoperite In 
patul de pe fundul marilor §i oceanelor dintre care au fost gasite o multime de zone 
semistabile de metan hidrat fara acoperirea cu stratul Utologia 

Daca numai o mica fcacjiune din age^.g^ JT^ §i 
oceanelor ar putea fi colectat el ar putea constitui o importanta sursa de energie sub forma 
de combustibiL 

Nu este cunoscut un procedeu pentru colectarea gazului metan eliberat din zbnele 
cu depozite semistabile de gaz hidrat de pe fundul marilor. 

Nu este cunoscuta o instalatie destinata colectarii gazului metan Jiber eliberat din 
depozitele de gaz hidratde pe fundulmarilor. 

: Problema pe care o rezolva ^ inyen^ a r unei 

Instalatii care sa permita \ colectarea ga^uTulmeteh Jiber de pe fundul marii; 

Prpcedeul pentru cole^fe^ conform 
inventiei, inlatura dezavantajefe de mal sus "pfin aceea ca, este constituit dintr-o prima 
operatie In care are Joe coJectarea^zului nrtetah liber de pe fundul marii fi direetionarea 
lui, in sus, catre o sectiune de curgere a gazului metan odata cu apa marii §i forrriarea unui 
amestec gaz metan - apa de mare: Deplasarea amestecului se face sub forma unui tub de 
curent pana la o incinta in care are loc faza de separare in care amestecui deverseaza, 
la un nivel inferior nivelului marii, unde presiuriea este mai micS dec^t cea de pe fundul 
marii §i unde are !oc o distribuire / irtipra§tiere gravitationala a luj pe 6 suprsifata mare, p 



care curgerea se face la o presiune mai scazuta care permite separarea gazului metan de 
apa Gazul metan umed se colecteaza la partea superioara a incintei, iar apa de mare 
curge liber spreun nivel inferior de unde r in operatia urmatoare, este aspirata §i evacuata 
Tnapoi in mare pentru a se asigura diferenta de nivel necesara ridicarii amestecului. In 
operatia urmatoare gazul metan umed, captat la partea superioara a incintei, este aspirat 
spre o alta incinta unde este racit pentru a se produce condensarea ultimelor fractiuni de 
apa de mare, operatie in urma careia se obtine apa de mare in stare lichida ce se 
colecteaza §i apoiseavacueaza§i-gaz^ffietao^iscat.ln operatia urmatoare se procedeaza 
la racirea metanului la temperatura necesara trecerii lui din stare gazoasa in stare lichida. 
Procedeul, intr-o alta varianta de realizare, cuprinde o prima operatie In care gazul metan 
umed adus la suprafata marii este racit intr-o incinta, prin aducerea lui tn contact cu gazul 
metan rece §i prin amestecarea cu acesta, datorita scaderii temperaturii avand loc 
condensarea ultimelor fractiuni de vaporideapS de mare §i obtin§ndu-se gaz metan uscat. 
Aceasta operatie este urmata de jcomprimarea gazului, Tntr-o prima treapta, pana la o 
anumita presiune §i temperatura, dupa care, Tntr-o alta operatie, este racit la temperatura 
apei de marii. Urmeaza o a doua treapta de comprimare urmata de o nou§ racire la 
temperatura apei de mare^i de cea de a treiaireaptS de comprimare, tntr-o ultima operatie 
gazul metan refulat in urma acestei ultime comprimari fiind trimis spre o incinta unde, in 
urma laminarii, urmate de o destindere adiabatica, trece din faza gazoasa in faza lichida. 
In paralel cu operatiile mai sus se deruleaza o alta faza in care o parte din gazul metan 
comprimat in prima treapta este preluat pentru a produce aspirata gazului metan lichid 
obtinut conform ultimei opera^ii. In urma acestei aspiratii gazul metan comprimat §i cald din 
prima treapta de comprimare se amesteca cu metanul lichid §i este refulat spre incinta in 
care are loc o prima racire a gazului metan venit in urma operatiei de separare a lui de 
apa. Instalatia pentru colectarea gazului metan liber de pefundul marii, conform inventiei, 
este constituita din ni§te brate de ghidare, pozitionate in cruce, pe care sunt montate o 
platform^ intermedial destinata sustinerii unor trolii electrice reversibile utilizate la 
deplasarea pe directiile radiala §i verticala a unei conducte flexibile sau telescopice, §i a 
unor colectoare de amestec, a unor trolii reversibile duble cu ajutorul carora ni§te 
separatoare de apa §i o conducta flexibila pot fi actionate pe verticala §i radial, iar 
conducta flexibila este sustinuta in portiunea ei orizontala de ni§te chesoane plutitoare, 
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precum §i a unor trolii electrice reversibile duble folosite la modificarea pozitiilor unor 
ancore laterale. O platforma inferioara, inpreuna cu platforma intermediary, este destinata 
sustinerii componentelor unor linii tehnologice, iar o platforma superioara serve§te la 
aterizarea §i decolarea elicopterelor. Ni§te portiuni Tnclinate ale bratelor de ghidare 
servesc la montarea amintitelor trei platforme , iar capetele lor superioare sunt asamblate 
rigid §i sustin un palan de actionare al unei ancore centrale. Dedesubtul fiecarui brat de 
ghidare este amplasat cate un separator de apa, racordat la partea inferioara printr-o 
conducta telescopica la colectorul de amestec, iar pe platformele intermediary §i inferioara 
sunt plasate, corespunzator separatoarelor de apa §i racordate la ele, prin intermediul 
conductelor flexibile, mentionatele linii tehnologice. Bratele de ghidare sunt prevazute cu 
ni§te portiuni orizontale sustinute de ni§te casete flotante, la capetele exterioare ale 
fiecaruia dintre brate fiind pozitionate ni§te elice, astfel meat la punerea lor in functiune 
sa se produca un cuplu care sa roteasca intregul ansamblu Tn jurul unei axe verticale 
materializate de cablul ancorei centrale. Rigidizarea mentionatelor brate de ghidare se 
realizeaza prin intermediul unor cabluri de tractiune intinse Intre capetele exterioare al 
portiunilor lor orizontale. Platformele inferioara §i mijlocie au forma octogonala §i sunt 
prevazute cu cate o deschidere. Fiecare dintre separatoarele de apa este prevazut cu un 
corp paralelipipedic Tnchis la partea superioara cu un acoperi§ §i sprijinit pe o platforma 
submarine sustinuta de ni§te chesoane plutitoare. in interior este pozitionata o placa 
orizontala care delimiteaza o incinta superioar§ §i o incinta inferioara, pe placa fiind 
montate un §tirt de deversare, racordat la partea de jos la conductatelescopica §i ni§te 
tuburi de ghidare prin care se deplaseaza, pe verticala, cablurile de tractune prin care se 
realizeazS sustinerea conductei telescopice §i a colectorului de amestec. La partea 
superioara a corpului paralelipipedic sunt montate ni§te site de separare, iar pe aceea§i 
platforma submarina sunt pozitionate §i ni§te pompe de evacuare. Suspendarea 
separatorului de apa se realizeaza prin intermediul unor cabluri, in timp ce fixarea 
colectorului de amestec aproape de fundul marii se face prin intermediul unor picioare. 
Fiecare dintre liniile tehnologice este prevazuta cu un extractor de umiditate din metan, 
racordat la baza cu o conducta §i prin care este eliminat condensul, iar la partea de sus, 
printr-o alta conducta, gazul metan uscat trece spre un lichefiator de gaz metan din care 
curge In stare lichida printr-o conducta Intr-un rezervor de stocare. Un compresor de azot 
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debiteaza azotul In stare gazoasaprin ventilul de laminare spre un rezervor de azot lichid 
de unde, azotul devenit lichid circula spre ni§te serpentine ale lichefiatorului de metan §i, 
r spectiv, extractorului de apa. Turbocompresorul este antrenat de o turbina cu gaze care 
pune in mi§care §i un generator electric. Troliile electrice reversibile sunt prevazute cu 
ni§te cabluri de tractiune sprijinite §i ghidate cu ajutorul unor role de ghidare §i a unui bloc 
de role. Instalatia, intr-o alta varianta de realizare. este prevazuta cu o alta linie 
tehnologica, dotata cu un alt extractor de umiditate, legat printr-o conducta la separatorul 
de apa care este amplasat pe platforma inferioara §i racordat printr-o alta conducta la ni§te 
turbocompresoare Tn trepte. Ele sunt montate pe acela§i ax al unei turbine cu gaze qare 
este cuplata cu un compresor de aer §\ cu un generator electric, Intre turbocompresoare 
fiind intercalate ni§te racitoare. Turbocompresorul este conectat printr-o conducta cu un 
rezervor de metan lichid prevazut cu un ventil de laminare, Intre extractorul de apS §i 
rezervorul de de gaz metan lichid fiind plasat un ejector in care aspiratia este realizatS prin 
intermediul unei conducte prin care se aduce metan gazos din turbocompresor. 
Prin aplicarea inventiei se obtin urmatoarele avantaje: 

-folosirea unei mari surse de combustibil care va reduce efectele lipsei de energie; 

- diminuarea poluarii atmosferei. 

In cele ce urrheaza se da un exemplu de realizare a inventiei, in legStura §i cu 
figurile de la 1 la 10 care reprezinta: 

- fig. 1 , vedere generala, laterala, a instalatiei pentru colectarea gazului metan liber 
de pe fundul marii, conform inventiei: 

- fig.2, schema cinematica de actionare a ancorelor, a colectoarelor §i a 
separatoarelor de gaz metan, aferenta fiecaruia dintre bratele de ghidare, conform 
inventiei; 

-fig.3, linia tehnologica de lichefiere a gazului metan, tn prima varianta de realizare, 
aferenta fiecaruia dintre bratele de ghidare, conform inventiei; 

- fig.4, vedere laterala a instalatiei, conform inventiei, cu evidentierea legaturilor 
dintre colectorul §i separatorul de gaz metan §i linia tehnologica, aferente unui brat de 
ghidare; 

- fig.5, sectiune cu un plan I - I din fig.4; 

- fig.6, sectiune cu un plan li - II din fig.4; 
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-fig.7, sectiune cu un plan vertical prin colectorul §i prin separatorul de gaz metan; 

- fig.8, sectiune cu un plan orizontal Hi - III din fig.7; 

- fig.9, sectiune cu un plan vertical IV - IV din fig. 8; 

- fig. 10, linia tehnologica de lichefiere a gazului metan, Tn prima varianta de 
realizare, aferenta fiecSruia dintre bratele de ghidare, conform inventiei. 

Procedeul pentru colectarea gazului metan liber de pe fundul marii, mtr-o prima 
varianta de realizare, conform inventiei, incepe printr-o prima operatie in care are loc 
colectarea amestecului saturat format din apa de mare §i gaz metan §i a gazului metan 
liber emanat din depozitele nestabile de pe fundul marii, de pe o suprafata mare §i 
directionarea lor, in sus, catre o sectiune Ingustata de curgere spre suprafata marii. 

Amestecul apa - gaz metan, care se ridica continuu de pe fundul marii, pe pricipiul 
vaselor comunicante, deverseaza In faza urmatoare mtr-o incinta, la un nivel inferior 
nivelului mSrii, unde presiunea este mai mica decat cea de pe fundul marii §i unde are loc 
o distribuire / Tmpra§tiere gravitational^ a lui pe o suprafata mare pe care curgerea se face 
Tntr-un strat subjire. In aceste conditii se produce separarea gazului metan de apa, gazul 
metan umed colectandu-se la partea superioara a incintei, iar apa de mare curgand liber 
spre un nivel inferior de unde, 7n operatia urmatoare, este aspirata §i evacuata Tnapoi in 
mare. 

Gazul metan umed este apoi racit, intr-o alta incinta, prin contactul cu o suprafata 
racita continuu, pentru a se produce condensarea ultimelorfractiuni de vapori de apa de 
mare, operatie In urma careia se obtine gaz metan uscat §i apa de mare Tn stare lichida, 
apa care se colecteaza §i apoi se evacueaza. 

In operatia urmatoare se continua racirea gazului metan, mtr-o alta incinta 1n care 
este adus in contact cu o suprafata r§cita continuu, pana se ajunge la temperatura 
necesara pentru a se realiza trecerea lui In stare lichida, urmata de captarea gazului 
metan lichefiat astfel obtinut §i de stocarea lui. 

Procedeul pentru colectarea gazului metan liber de pe fundul marii, mtr-o alta 
varianta de realizare, conform inventiei, prezinta modalitatea de lichefiere a gazului metan 
prin comprimare §i laminare urmata de o destindere adiabatica. Astfel, gazui metan umed 
adus la suprafata marii este racit, intr-o incinta, prin aducerea lui in contact cu un jet de 
gaz metan rece §i prin amestecarea cu acest gaz rece In interiorul mentionatei incinte. 



Datorita scaderii temperaturii are loc condensarea ultimelor fractiuni de vapori de apa de 
mare, operatie in urma careia se obtine gaz metan uscat §i apa de mare in stare lichida, 
apa care se colecteaza §i apoi se evacueaza. 

Gazul metan uscat este aspirat §i comprimat, intr-o prima treapta, pSna la o anumita 
presiune §i temperatura, dupa care, Tntr-o alta operatie, este adus sub nivelului marii unde, 
in contact cu o suprafata la temperatura marii, are loc racirea lui. 

Aceste doua operatii succesive, de comprimare §i racire a gazului metan se repeta 
§i Intr-o a doua treapta de comprimare. Gazul metan astfel comprimat la aceasta a doua 
faza este racit, de asemenea, la temperatura marii §i apoi este comprimat din nou, in cea 
de a treia treapta. 

intr-o ultim§ operatie gazul metan refulat In urma celei de a treia comprim§ri est 
trimis spre o incinta unde, in urma laminarii urmate de o destindere adiabatica trece din 
faza gazoasa in faza lichida. 

In paralel cu operatiile mai sus descrise ale procedeului, conform inventiei, In 
aceasta a doua sa varianta de realizare, se deruleaza o alta faza tn care o parte din gazul 
metan comprimat in prima treapta este preluat pentru a produce aspiratia gazului metan 
lichid obtinut conform ultimei operatii. Gazul metan lichid aspirat este refulat, In amest c 
cu metanul gazos din prima treaptd de comprimare, spre incinta In care, a§a cum s-a 
aratat mai sus, are loc o prima racire a gazului metan venit din separatorul de apa. 

Instalatia pentru colectarea gazului metan liber de pe fundul marii, intr-o prima 
varianta de realizare, conform inventiei, este constituita din ni§te brate de ghidare A, 
pozitionate in cruce §i prevazute cu o portiune orizontala 1 , sustinuta la nivelul suprafetei 
marii cu ajutorul unor casete flotante 2 §i care se continua in zona centrala cu o portiune 
inclinata 3. Casetele flotante 2 trebuie sa poata prelua sarcinile statice §i dinamice date 
de valuri §i de vant pentru ca instalatia, conform inventiei, sa se mentina la nivelul 
suprafetei marii. 

Portiunile inclinate 3 sunt rigidizate intre ele la partea superioara §i sustin un palan 
de actionare 4 al unei ancore centrale 5, o platforma superioara 6, destinata aterizarii §i 
decolarii elicopterelor, o platforma mijlocie B §i o platforma inferioara C care sustin 
elemente de actionare §i diferite utilaje. 

Bratele de ghidare A pot fi realizate din tevi din otel, asamblate in zabrele, iar 
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platformele 6, B §i C sunt prevazute cujgratare din ojal §Lcu .balustrade de_pcoteetre a 
personalului de deservire. Platformele 6, B |i C trebuie rigidizate fata de portiunile 
tnclinate 3 cu ajutorirtunor grinzi, stalpi, bare §i diagonale, dar aceste detalii constructive 
nu fac obiectul acestei inventii fiind, Tn sine, cunoscute, 

De asemenea, platformele B §i C, care au forma unui octogon §i sunt prevazute cu 
cate o deschidere a §i respectiv b, vor fi pozitionate la o inaltime suficienta astfel inqat 
actiunea vaiurilor marii sa nu impiedice activitatea lucratorilor §i functionarea 
echipamentelor situate pe ele. 

Pentru ca mtreaga insialatie, conform inventiei, sa nu jRe deptasata de curentii 
marini, de valuri §i de vant, ea este prevazuta, in afara ancorei centrale 5, cu ni§te ancore 
laterale 7, cate una pentru fiecare dintre bratele A, legate prin cabluri de tractiune. 

Instalatia, conform inventiei, poatefi rotitaln plan orizontaljn jurul ancorei centrale 
5, prin intermediul unor elice 8 §i 9, actionate de ni§te electromotoare nepozitionate, elice 
plasate diametral opus, la capetele exterioare a doua din bratele A, In scopul de a crea 
un cuplu de retire intregului ansamblu. Franarea acestei mi§cari de rotatie poate fi 
realizata cu ajutorul unor alte elice 10 §i 11 plasate la capetele exterioare ale celorlalte 
doua brate A diametral opuse, creindu-se astfel posibilitatea de a se alege pozitia dorita 
a ansamblului. Desiglir ca in timpul operatiilor de retire a instatatiei, conform inventiei, 
ancorele laterale 7 trebuie s£ fie ridicate. 

Pentru a se obtine o buna rigidizare a bratelor de ghidare A capetele lor exterioare 
sunt ancorate Tntre ele cu ni§te cabluri de tractiune 12. 

Pe platforma mijlocie B sunt montate ni§te grupuri de trolii electrice reversibile D, 
E, F §i G, plasate deasupra fiecaruia dintre bratele de ghidare A §i destinate actionarii 
componentelor suspendate de bratul A respectiv. De asemenea, pe platforma B sunt 
pozitionate §i o parte dintre utilajele necesare unei linii tehnologice H. 

Primele dou§ trolii D §i E, sunt prevazute cu cate un cablu de tractiune 13 §i, 
respectiv, 14 care ruleaz§ pe ni§te role de ghidare 15, 16 §i, respectiv, 17, 18 precum §i 
pe cate o rol§ 19 §i, respectiv, 20 montate pe un bloc pentru role J, cablurile 13 §i 14 
sustinand §i permitand modificarea pozitiei pe verticala a unui colector de amestec K §i a 
unei conducte21. 

Cel de al treilea, troliul electric reversibil dublu F, actioneaza asupra unui cablu de 
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tractiune 22 ce trece peste ni§te role de ghidare 23, 24 §i rama 25 montata pe blocul J de 
unde un alt cablu de tractiune 26 ruleaza pe o rola de ghidare 27, apoi pe o rola de 
ghidare 28 sprijinita pe blocul J §i pe ni§te role de ghidare 29 §i 30, cablu 26 care permite 
deplasarea radiala, In lungul bratelor A, a blocului pentru role J, a unui separator de apa 
L. 

Troliul G, de asemenea dublu, actioneaza un cablu de tractiune 31 ce se sprijina 
pe ni§te role 32 §i 33, pe o rola 34 montata pe blocul J, apoi pe o rola de ghidare 35, fiind 
legat la capatul inferior de ancora laterala 7 §i permitand actfonarea acesteia pe verticala. 
Un alt cablu de tractiune 36, al aceluia§i troliu G, ruleaza pe ni§te role de ghidare 37 §i 38 
\n scopul deplasarii radiale §i fixarii ancorei laterale 7 de fundul marii. 

Separatoarele de apa L sunt plasate sub fiecare dintre bratele de ghidare A fiind 
scufundate partial in apa marii. 

Fiecare dintre separatoarele L este prevazut cu un corp paralelipipedic 39, inchis 
j etan§ §i dotat la partea superioara cu un acoperi§ 40, in forma de piramida. Corpul 39 
inchide o incinta superioara c in care sunt montate ni§te site orizontale 41 §i 42, cu ochiuri 
de marimi diferite §i care sunt pozitionate la o anumita distanta una fata de cealalta avand 
rolul de a contribui la separarea partiala a gazului metan de vaporii de apa. 

In centrul corpului 39 este plasat un §tut!de deversare 43, solidar cu o plac§ I 
orizontalS 44 astfel meat capatul superior al §tutului 43 sa se situeze sub nivelul marii §i, 
In acela§i timp, deasupra placii 44. Fundul corpului 39 este a§ezat pe o platforma 45 ce 
se sprijina pe ni§te chesoane plutitoare 46 §i formeaza Tmpreuria cu placa 44 o incinta 
inferioara d. 

Amestecul apa de mare - gaz metan care curge din §tutul 43 §i se raspande§te pe 
suprafata placii 44 elibereaza gazul iar apa deverseaza pe la doua dintre capetele 
acesteia intrand Tn incinta inferioara d. Ni§te pompe 47 amplasate in apropierea corpului 
39, pe aceea§i platforma 45, aspira apa din incinta d §i o refuleazS In mare. 

Colturile superioare ale corpului paralelipipedic 39 sunt legate cu ajutorul unor 
cabluri 48 de axul blocului de role J, conexiune care permite deplasarea pe directie radiala 
a separatorului L 

§tutul de deversare 43 este racordat la partea inferioara cu conducta 21 , care poate 
fi flexibila sau telescopica §i al cSrui capat inferior a fost conectat la colectorul K. Acesta 
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din urma are forma unei piramide §i este prevazut pe perimetrul bazei cu ni§te picioare de 
fixare 49, de o anumita greutate. Dupa pozitionarea colectorului K deasupra unei zone 
semistabile , de hidrometan, patrunderea picioarelor 49 In stratul de pe fundul marii 
trebuie sa realizeze ancorarea lui in pozitia aleas§. 

Separatoarele de apa L sunt racordate la ni§te conducte flexibile 50, aeriene, ale 
caror portiuni orizontale, aflate dedesubtul bratelor A, se sprijina pe ni§te chesoane 
plutitoare 51. 

Cablurile 13 §i 14, care susjin colectorul K §i conducta 21, traverseazS corpul 39 
al separatorului L prin ni§te tuburi de ghidare 52. 

La partea sa superioara, aeriana, fiecare conducta flexibila 50 a fost racordata, prin 
intermediul unei conducte fixe 53 §i a unui robinet 54, la cate un extractor de umiditate M, 
de tipul unui schimbator de caldura, montat pe platforma mijlocie B. Extractorul M este 
prevazut cu o serpentina de racire 55, racordata prin robinetele 56 §i 57 la linia 
I tehnologica H, cu un robinet 58 la partea superioara §i cu un robinet de golire 59 la partea 
de jos. De la robinetul 58, printr-o conducta 60 §i un alt robinet 61, extractorul M este 
racordat la un lichefiator de gaz metan N, dotat cu o alta serpentina de racire 62 prevazuta 
la capete cu ni§te robinete 63 §i 64, de intrare §i, respectiv, de ie§ire. 
I Extractorul de umiditate M §1 lichefiatorul de gaz N sunt pozitionate pe platforma 

mijlocie B. 

La partea de jos lichefiatorul N are montat un robinet de golire 65 care, printr-o 
conducta 66 §i un alt robinet 67, face legatura la un rezervor de stocare O, prevSzut cu un 
robinet de golire 68 §i montat pe platforma inferioara C. 

Serpentina 55 a extractorului M este racordata pritr-o conducta de retur 69 la un 
compresor pentru azot 70 antrenat de o turbina cu gaze 71 . Inchiderea acestui traseu prin 
care circula azotul se realizeaza printr-o conducta de tur 72 care face legatura la un 
rezervor pentru azot lichid P, prevazut la partea superioara cu un robinet 73 §i cu un ventil 
de laminaref pentru destinderea adiabatica a azotului, iar la partea de jos cu un alt robinet 
74 de la care, printr-o conducta 75 §i prin robinetul de intrare 63, se face racordarea cu 
lichefiatorul de gaz N. 

Robinetul de ie§ire 64 al serpentinei de racire 62 a lichefiatorului N poate ft pus in 
legatura, pe de o parte, cu robinetul de intrare 56 al serpentinei 55 a extractorului M, 
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printr-o conducta 76, iar pe de alta cu conducta de retur 69, printr-o conducta 77 §i printr- 
un robinet 78. 

O alta legatura, realizata in scopul purjarii de aer a instalatiei, conform inventiei, 
este aceea prin care conducta 60 dintre robinetele 58 §i 61 ale extractorului M §i, 
respectiv, lichefiatorului N a fost racordata cu conducta de tur 72 care leaga compresorul 
70 de robinetul de intrare 73 §i ventilul de laminare f ale rezervorului de azot lichid P, 
racord realizat printr-o conducta 79 §i un robinet de purjare 80. 

O alta conducta 81 §i un robinet 82 fac legatura dintre partea superioara a 
rezervorului de azot lichid P §i conducta de retur 69 pe care mai este prevazut un racord 
de umplere 83 cu azot gaz. 

Curentul electric necesar alimentarii electromotoarelor §i a celorlalte subansambluri 
electrice ale instalatiei, conform JnventieL, este furnizat.de cate un^generator electric 84 
plasat pe fiecare dintre bratelor de ghidare A, §i actionat de turbina cu gaze 71 

Instalatia pentru colectarea gazului metan liber de pe fundul marii, intr-o alta 
varianta de realizare, conform inventiei, are ca scop lichefierea gazului metan prin 
compresie, obiectiv realizat cu ajutorul unei linii tehnologice Q. Gazul metan venit de la 
separatorul de apa L prin conducta 53 intra prin robinetul 54 tntr-un extractor de umiditate 
R amplasat pe platfornria C. I 

Gazul metan uscat este absorbit printr-un ventil 85, printr-o conducta 86 apoi printr- 
un ventil 87 de un turbocompresor S, amplasat pe bratul de ghidare A jde-uncte^dupa o 
prima comprimare, este trimis, printr-un ventil 88 §i o conducta 89, sa parcurga un rScitor 
g, amplasat in mare la un nivetaproptat de suptafa^ acesteia. Din racitorul g gazul metan 
este aspirat printr-o conducta 90 §i printr-un ventil 91 de un turbocompresor T montat pe 
acela§i ax cu turbocompresorul S. In compresorul T are loc cea de a doua treapta de 
comprimare a gazului metan §i de unde este refulat printr-un ventil 92 §i printr-o conducta 

93 spre un alt racitor h, situat In acelea§i conditii ca §i racitorul g, sub nivelul marii. 

Dupa cea de a doua operatie de racire gazul metan este absorbit printr-o conducta 

94 §i printr-un ventil 95 de un turbocompresor U care executa cea de a treia treapta de 
comprimare tn vederea lichefierii. De aid gazul metan strabate un ventil 96, o conducta 
97, un alt ventil 98 dupa care este laminat printr-un ventil j §i apoi se destinde adiabatic 
trecand in stare lichida intr-un rezervor V in care se acumuleaza. Din rezervorul V gazul 
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metan lichid poate fi livrat la beneficiar printr-o conducta 99 §i un ventil 100. 

Turbocompresoarele S, T §i U sunt actionate de o turbina cu gaze W cuplata cu un 
compresor de aer Z §i cu generatorul I ctric 84, toate aceste utilaje fiind amplasate pe 
bratul de ghidare A la intersectia dintre portiunea orizontala 1 cu portiunea Tnclinata 3. 

Racirea §i condensarea vaporilor de apa din extractorul de umiditate R se 
realizeaza aspirSnd printr-un ventil 101 §i printr-o conducta 102, cu ajutorul unui ejector 
m, metan lichid din rezervorul V §i apoi introducandu-l, printr-o conducta 103, in 
extractorul de umiditate R, in stare gazoasa §i la o temperatura potrivita pentru racirea §i 
condensarea vaporilor de apa veniti cu metanul gazos prin conducta 53 §i ventilul 54. 
Evacuarea condensului se face printr-o conducta 104 §i printr-un ventil 105. 

Transformarea metanului din stare lichida In stare gazoasa are loc Tn ejectorul m 
cu ajutorul gazului metan cald venit printr-un ventil 106, printr-o conducta 107 §i printr-un 
alt ventil 108 de la turbocompresorul S. 

Folosirea liniei tehnologice Q pentru lichefierea metanului comporta o supraveghere 
mai atenta §i masuri de siguranta severe pentru a se evita eventuala axplozie a metanului. 

Ca §i Tn cazul celorlalte componente ale instalatiei, conform inventiei, pe fiecare 
dintre bratele de ghidare A §i pe platforma C este montata cate o linie tehnologica Q. 

Instalatia, conform inventiei, poate fi adusa?pe mare la locul prospectat, unde 
urmeaza s§ aiba loc colectarea gazuiui metan, fie prin remorcare, fie autopropulsata, fie 
dezasamblata §i apoi montata deasupra depozitului semistabil de gaz hidrat a carei 
exploatare se urm§re§te. 

Dupa pozitionarea ei la coordonatele dorite, punand in functiune doua cate doua 
§i atat cat este necesar, elicele 8, 9, 10 §i 11, se procedeaza la amararea ansamblului 
lestand mai TntSi ancora centrala 5 cu ajutorul paianului 4 §i apoi, pe rand, cate doua 
dintre ancorele laterale 7 plasate diametral opus, cu ajutorul cablurilor de tractiune 31 §i 
36 §i a troliilor electrice duble F §i G. 

Instalatia, conform inventiei, odata pozitionata se pun In functiune troliile D §i E, 
alegandu-se tntai pozitia pe directie radiala a separatoarelor de apa L a colectoarelor de 
amestec K §i, respectiv, a conductelor flexibile 50, manevre urmate de lansarea 
colectoarelor K §i a conductelor 21 pana aproape de fundului marii, urmarind buna fixare 
a picioarelor 49 pentru a da stabilitate colectoarelor K. 
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Se pun in functiune pompele 47 pentru a aspira apa din incinta inferioara d a 
separatorului de apa M, apa care se acumuleaza aid dupa ce amestecul apa de mare - 
gaz metan a deversat din §tutul 43, §i pentru a o evacuea continuu in mare. In acest fel 
se asigura, controlat, un nivel al apei, inferior capStului de sus al mentionatului §tut 43. 
Faptul acesta permite In primul rand curgerea ascendenta a mestecului apa de mare - gaz 
metan venit de la nivelul zonei semistabile e prin colectorul K §i conducta 21. Aceasta 
diferenta de nivel factliteaza §\ distribuirea apei pe Intreaga suprafata a placii orizontale 
44 pentru a avea loc separarea gravitationala datorata densitatilor diferite ale gazului 
metan §i apei de mare. 

Gazul metan umed colectat la partea superioara a incintei c este aspirat prin 
conducta 53 intra Tn extractorul de umiditate M unde, datorita serpentinei 55 racita cu azot, 
are loc condensarea vaporilor de ap§ pe suprafata acesteia §i apoi colectarea apei §i 
evacuarea ei printr-un racord 86 §i prin robinetul 59. Gazul metan uscat iese din 
extractorul M prin robinetul 58 §i conducta 60, patrunde prin robinetul 61 §i intra in 
lichefiatorul de metan N tn care se produce lichefierea lui criogenica datorata contactului 
cu serpentina de racire 62 prin care curge azot. 

Gazul metan lichid acumulat la partea inferioara a lichefiatorului N traverseaza 
robinetele 65 §i 67 precum §i conducta 66 intrand in rezervorul de stocare O de unde 
evacuarea lui se realizeaza printr-un racord 87 §i robinetul 68. 

Azotul necesar lichefiatorului N §i extractorului M se introduce in instalatia, conform 
inventiei, In stare gazoasa, prin racordul 83, conducta de retur 69 spre compresorul 70, 
de unde este refulat prin conducts de tur 72, robinetul 73 §i ventilul de laminare f , unde 
are loc o destindere adiabaticS, §i apoi in rezervorul de azot lichid P. De aid azotul lichid 
circula prin robinetul de ie§ire 74, conducta 75, robinetul de intrare 63, serpentina de 
racire 62 a lichefiatorului N §i, incalzindu-se, iese in stare de gaz rece prin robinetul 64. 

Azotul gaz circula mai departe prin conducta 76, traverseaza robinetul de intrare 
56 §i intra in serpentina de racire 55 a extractorului M, produce condensarea vaporilor de 
apa din gazul metan §i patrunde prin robinetul de ie§ire 57 in conducta de retur 69 a 
compresorului 70. 

Cea mai mare parte a azotului sub forma de gaz acumulat la partea superioara a 
rezervorului P este insa aspirat prin conducta 81 , robinetul 82 §i, de asemenea, prin 
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conducta 69, spre compresorul 70 de unde este apoi trimis, sub presiune, prin conducts 
72, robinetul 73 §i ventilul f in rezervorul P pentru laminare. 

Pentru a inlatura eventualitatea amestecarii gazului metan cu aerul §i, ca urmare, 
pentru a se evita pericolul major de explozie a instalatiei, conform inventiei, Tnaintea 
oricarei puneri Tn functiune este necesar sa se faca spalarea / purjarea de aer a traseului 
ce urmeaza a fi parcurs de gazul metan prin separatorul L, conductele 50 §» 53, extractorul 
M, conductele 60 §i 79, lichefiatorul N, conducta 66, rezervorul O §i conducta 87. Pentru 
realizarea acestei operatii se vor inchide Tntai robinetele 54 §i 73. Se va lega apoi racordul 
83 la un rezervor de azot gaz §i, punand in functiune compresorul 70, se va pompa azot 
pe traseul mai sus descris, prin conducta 72, conducta 79, pana cand se va sesiza 
prezenta azotului la ie§irea din robinetele 68 §i 59 procedandu-se imediat la inchiderea 
acestora pentru a se asigura etan§eitatea instalatiei, conform inventiei. 

Procedeul §i instalatia pentru colectarea gazului metan liber de pe fundul m§rii 
prezentate in descrierea de mai sus sunt un exemplu de realizare a pricipiilor inventiei. 
Alte modalitati de extractie continue, capabile sa colecteze §i sa lichefieze gazul metan 
liber de pe fundul marii sau ocenului pot fi cunoscute §i prezentate de cei cu abilitati Tn 
domeniul extractiei continue. Aceste alte prezentari ale extractiei continue, pentru ca 
utilizeazS / urmeaza principle prezentei inventii, au tendinta de -a cadea Tn cadrul 
/contextul revendicarilor anexate. De asemenea, cei cu abilitati Tn domeniu, pot realiza din 
descrierea de mai sus a prezentei inventii, Tmbunatatiri, schimbSri §i modificari. Asfel de 
schimbari §i modificari vor fi perceputei, Tnsa, ca fiind cuprinse Tn aria de protectie a 
urmatoarelor revendicari. 
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Revendicari 



1 . Procedeu pentru colectarea gazului metan liber de pefundul marii, caracterizat 
prin aceea ca, Tntr-o prima operatie are loc colectarea gazului metan liber de pe fundul 
marii §i directfonarea lui, in sus, catre o sectiune de curgere a gazului metan odata cu apa 
mSrii §i formarea unui amestec gaz metan - apa de mare, deplasarea amestecului 
facandu-se sub forma unui tub de curent pana la o incinta Tn care are locfaza de separare 
In care amestecul deverseaza, la un nivel inferior nivelului marii, unde presiunea este mai 
mica decat cea de pe fundul marii §i unde are loc o distribuire / Tmpra§tiere gravitational^ 
a lui pe o suprafata mare, pe care curgerea se face la o presiune mai sc§zuta pentru a 
permite separarea gazului metan de apS, gazul metan umed coiectandu-se la partea 
superioara a incintei, iar apa de mare curgand liber spre un nivel inferior de unde, in 
operatia urmatoare, este aspirate §i evacuata Tnapoi in mare pentru a se asigura diferen^a 
de nivel necesara ridic§rii amestecului, iar Tn operatia urmatoare gazul metan umed, captat 
la partea superioara a incintei, fiind aspirat spre o alt§ incinta unde este racit pentru a se 
produce condensarea ultimelor fractiuni de apa de mare, operatie in urma careia se obtine 
apa de mare In stare lichida ce se colecteaza §i apoi se evacueaza §i gaz metan uscat, 
in operatia urmatoare procedandu-se la racirea acestui gaz la temperatura necesara 
trecerii lui In stare lichida. 

2. Procedeu pentru colectarea gazului metan liber de pe fundul marii, Tntr-o alta 
varianta de realizare, caracterizat prin aceea ca, Tntr-o prima operatie gazul metan umed 
adus la suprafata marii este racit Tntr-o incinta, prin aducerea lui In contact cu gazul metan 
rece §i prin amestecarea cu acesta, datorita scaderii temperaturii avand loc condensarea 
ultimelor fractiuni de vapori de apa de mare §i obtinandu-se gaz metan uscat, operatie 
urmata de comprimarea lui, Intr-o prima treaptS, pana la o anumita presiune §i 
temperatura, dupa care, Tntr-o alta operatie, este racit la temperatura apei de marii, dupa 
care are loc o a doua treapta de comprimare urmata de o noua rScire la temperatura apei 
de mare §i de cea de a treia treapta de comprimare, Tntr-o ultima operatie gazul metan 
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refulat in urma acestei ultime comprimari este trimis spre o incinta unde, in urma laminarii 
urmate de o destindere adiabatica trece din faza gazoasa in faza lichida, Tn paralel cu 
operative mai sus derulandu-se o alta faza In care o parte din gazul metan comprimat in 
prima treapta este preluat pentru a produce aspiratia gazului metan lichid obtinut conform 
ultimei operatii, aspiratie Tn urma careia gazul metan comprimat §i cald din prima treapta 
de comprimare se amesteca cu metanul lichid §i este refulat spre incinta Tn care, are loc 
o prima racire a gazului metan venit Tn urma opera{iei de separare a lui de apa. 

3. Instalatie pentru colectarea gazului metan liber de pefundul marii, caracterizata 
prin aceea ca, Tntr-o prima varianta de realizare, este constituita din ni§te brate de ghidare 
(A), pozitionate Tn cruce, pe care sunt montate o platform*! intermediary (B) destinata 
sustinerii unor trolii electrice reversibile (D §i E) utilizate la deplasarea pe directiile radial^ 
§i verticala a unei conducte (21 ), flexibile sau telescopice, §i a unor colectoare (K), a unor 
trolii reversibile duble (F) cu ajutorul carora ni§te separatoare (L) §i o conducta flexibila 

^ (50) pot fi actionate pe directie radiala, iar conducta (50) este sustinuta Tn portiunea ei 
orizontala de ni§te chesoane plutitoare (51) precum §i a unor trolii electrice reversibile 
duble (G) folosite la modificarea pozitiilor unor ancore laterale (7) §i o platforma inferioara 
(C) destinata sustinerii, Tnpreuna cu platforma (B) a componentelor unei linii tehnologice 
(H), sau (Q)/§i o platforma superioara (6), pentru aterizarea §i decolarea elicopterelor, 
ni§te portiuni Tnclinate (3) ale bratelor (A) servind la montarea amintitelor platforme (B, C 
§i 6), iar capetele superioare ale acestora fiind asamblate rigid §i sustinand un palan de 
actionare (4) al unei ancore centrale (5). 

4. Instalatie pentru colectarea gazului metan liber de pe fundul mSrii, conform 
revendicarii 2, caracterizata prin aceea c5, dedesubtul fiecarui brat (A) este plasat cat 
un separator (L), racordat la partea inferioara printr-o conducta (21 ) la colectorul (K), iar 
pe platformele (B §i C) sunt plasate, corespunzator separatoarelor (L) §i racordate la ele 
prin intermediul conductelor flexibile (50), mentionatele linii tehnologice (H), sau (Q). 

5. Instalatie pentru colectarea gazului metan liber de pe fundul marii, conform 
revendicarii 2, caracterizata prin aceea cS, bratele de ghidare (A) sunt prevazute cu ni§te 
portiuni orizontale (1) sustinute de ni§te casete flotante (2), la capetele exterioare ale 
fiecaruia dintre bratele (A) fiind pozitionate ni§te elice (8, 9, 10, §i 11) astfel Tncat la 
punerea lor Tn functiune sa se produca un cuplu care sa roteasca instalatia, conform 
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inventiei, in jurul unei axe verticale mater iaJizate de cablul ancorei centrale (5), ri^idizarea 
mentionatelor braje (A) realizandu-se prin intermediul unor cabluri de tractiune ( 1 2) intinse 
intre capetele exterioare ale portiunilor orizontale (1). 

6. Instalatie pentru colectarea gazului metan liber de pe fundul marii, conform 
revendicarii 2, caracterizata prin aceea c3, platformele (B §i C) au forma octogonala §i 
sunt prevazute cu ni§te deschideri (a §i, respectiv, b). 

7. Instalatie pentru colectarea gazului metan liber de pe fundul mSrii, conform 
revendicarii 2, caracterizata prin aceea cS, fiecare dintre separatoarele de apa (L) este 
prevazut cu un corp paralelipipedic (39) inchis la partea superioara cu un acoperi§ (40) 
§i sprijinit pe o platform^ (45), sustinuta de ni§te chesoane plutitoare (46), In interior fiind 
pozitionate o placa orizontala (44) care delimiteaza ni§te incinte (c §i d) §i pe care sunt 
montate un §tut de deversare (43) racordat la partea de jos la conducta (21 ) §i ni§te tuburi 
de ghidare (52) prin care se deplaseaza pe verticala cablurile de tractune (22 §i 26) prin 
care se realizeaza sustinerea conductei (21) §i a colectorului (K), iar la partea superioara 
a corpului (39) fiind montate ni§te site (41 §i 42), pe aceea§i platforma (45) fiind 
pozitionate §i ni§te pompe (47), iar suspendarea separatorului (L) se realizeaza prin 
intermediul unor cabluri (48), Tn timp ce fixarea colectorului (K) aproape de fundul marii se 
^face prin intermediul unor picioare (49). * (i 

8. Instalatie pentru colectarea gazului metan liber de pe fundul marii, conform 
revendicarii 2, caracterizata prin aceea c5, fiecare dintre liniile tehnologice (H) este 
prevazuta cu un extractor de umiditate (M) racordat la baza cu conducta (50) §i in care 
este eliminat condensul din gazul metan, iar la partea de sus, prin conducta (60), gazul 
metan uscat trecand spre un lichefiator de gaz metan (N) din care curge tn stare lichida 
prin conducta (66) intr-un rezervor de stocare (O), un compresor de azot (70) debitand 
azotul gaz, prin ventilul de destindere (f), spre un rezervor de azot lichid (P) de unde 
azotul circula spre ni§te serpentine (62 §i 55) ale lichefiatorului (N) §i, respectiv, 
extractorului (M), turbocompresorul (70) fiind antrenat de o turbina cu gaze (71) care 
anterneaza §i un generator electric (84). 

9. Instalatie pentru colectarea gazului metan liber de pe fundul marii, conform 
revendicarii 2, caracterizata prin aceea c3, troliile electrice reversibile (D, E, F §i G) sunt 
prevazute cu ni§te cabluri de tractiune (13, 14, 22, 26, 31 §i 36) sprijinite §i ghidate cu 
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ajutorul unor role (15, 16, 17, 18, 19, 20, 23, 24, 25, 27, 28, 29, 30, 32, 33, 34 §\ 35) §i a 
unui bloc de role (J). 

1 0. Instalatie pentru colectarea gazului metan liber de pe fundul marii, caracterizat 
prin aceea cS, tntr-o alta varianta de realizare, este prevazuta cu o linie tehnologica (Q) 
dotata cu un extractor de umiditate (R), legat prin conducta ((53) la separatorul (L), 
amplasat pe platforma (C) §i racordat printr-o conducta (86) la ni§te turbocompresoare 
(S, T §i U) montate pe acela§i ax al unei turbine cu gaze (W) care este cuplata cu un 
compresor de aer (Z) §i cu un generator electric (84), Tntre turbocompresoarele (S, T §i U) 
fiind intercalate ni§te racitoare (g §i h), turbocompresorul (U) fiind conectat printr-o 
conducta (97) cu un rezervor de rnetan lichid (V), prevazut cu un ventil de laminare (j), 
tntre extractorul (R) §i rezervorul (V) fiind plasat un ejector (m) tn care aspiratia este 
realizatS prin intermediul unei conducte (107) prin care se aduce metan gazos din 
turbocompresorul (S). 
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Rezumat 



Inyentia de fata se refera laxjn procedeu §i la ninstalatie^pentnj coJeetarea gazului 
metan liber de pe fundul marii, destinate captarii §i lichefierii gazului metan elibejat din 
depoziteie semistabiJe de hidrat irtetan situate pe fundul mariJor §i x>ceanelpr. 

Procedeul, mtr-o prima varianta de realizare, conform inventiei, jncludeiisolectarea 
gazuMmetan Jiber de pe fundul marii, in .amestec cu ^apa jnarii §i directionareaacestui 
amestec Tn sus, catre suprafata, unde are loc o distribuire gravitationala a lui pe o 
suprafata mare, .pentnu ^ jpermtte separarea gazului metan de apa. Gazul metan umed 
captat este racit pentru a se produce condensarea ultimelor ftactiuni de apajdeTnaredupa 
care seiace racirea Jui Ja temperatura necesara trecerii-din^tare gazoasa In .stare Jichida. 

Instalatia, In prima varianta de realizare, conform inventiei, este constituita din ni§te 
brate de ghidare^A), pexare este montata opdatfojnmajntenned^ 

unor trolii electrice reversibile (D §i E) utilizate la deplasarea pe directiile _cadial5-§i 
vertic^la^a uneixonducte ielescopice (21)^i a-unorxolectoare (K) v a uror trolii revBrsibite 
duble (F) pentru actionarea unor separatoare (L) §i a unei conducte flexibile (50) pe 
directie radiala t ^>recum §i a unor trolii electric© re\^sU^edubleXG)iolositeJ^^ 
unor ancore laterale (7). Pe axa verticala a instalatiei se .afla o ancora centrala ^5) 
action^tadeun-paian {4). La capetele .bratelor (A)-Sunt_prevazute ni§teBlice (8, 9, 10 §i 
1 1 ) pentru rotirea ansamblului. Pe platformele (B §i C) sunt pozitionate un extractor de 
umidit^te (M) in -care-este eliminat condensuL, ijn lichefiator xle gazmetan (N) iar acesta 
este racordat cu un rezervor de stocare (O). Un compresor de azot (70) debiteaza azotul 
gaz prjn ventilulxie Jaminare (fy^ lichid (P). 

Se publica fig.4 
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